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AIRFOIL WITH LATERALLY INSERTABLE
BAFFLLE

BACKGROUND

A gas turbine engine typically includes a fan section, a
compressor section, a combustor section and a turbine
section. Air entering the compressor section 1s compressed
and delivered into the combustion section where 1t 1s mixed
with fuel and 1gnited to generate a high-speed exhaust gas
flow. The high-speed exhaust gas flow expands through the
turbine section to drive the compressor and the fan section.
The compressor section typically includes low and high
pressure compressors, and the turbine section includes low
and high pressure turbines.

The high pressure turbine drives the high pressure com-
pressor through an outer shait to form a high spool, and the
low pressure turbine drives the low pressure compressor
through an mner shaft to form a low spool. The fan section
may also be driven by the low mner shait. A direct drive gas
turbine engine includes a fan section driven by the low spool
such that the low pressure compressor, low pressure turbine
and fan section rotate at a common speed 1n a common
direction.

A speed reduction device, such as an epicyclical gear
assembly, may be utilized to drive the fan section such that
the fan section may rotate at a speed different than the
turbine section. In such engine architectures, a shaft driven
by one of the turbine sections provides an mput to the
epicyclical gear assembly that drives the fan section at a
reduced speed.

SUMMARY

An airfo1l according to an example of the present disclo-
sure includes an airfoil section that defines an aerodynamic
profile that has leading and trailing ends. The airfoil section
spans 1n a longitudinal direction between first and second
end sections. The airfoil section 1includes an internal cavity
that extends between the first and second end sections and a
lateral side. The internal cavity includes a bafile seat therein.
A baflile 1s laterally insertable 1nto the internal cavity through
the lateral side 1into a seated position in the baflle seat.

In a further embodiment of any of the foregoing embodi-
ments, the first end section 1ncludes a first spindle and the
second end section 1includes a second spindle, and the airfoil
section 1s rotatable about the first spindle and the second
spindle.

In a further embodiment of any of the foregoing embodi-
ments, the second spindle includes an internal cooling
passage that opens into the internal cavity of the airfoil
section.

In a further embodiment of any of the foregoing embodi-
ments, the first spindle also includes an internal cooling
passage, and the internal cooling passage of the first spindle
opens 1nto a different internal cavity.

In a further embodiment of any of the foregoing embodi-
ments, the lateral side includes a b guide and a rnib piece
that 1s insertable into the rib guide. The rib piece retains the
batile in the bafile seat.

In a further embodiment of any of the foregoing embodi-
ments, the airfoil section includes a wall. The wall has
interior and exterior sides. The interior side bounds the
internal cavity and the external side defining a portion of the
acrodynamic profile, and the baflle seat spaces the baflle
from the wall such that there 1s a passage between the baflle
and the wall.
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2

In a further embodiment of any of the foregoing embodi-
ments, the airfoil section includes forward and aft internal
cavities, and the internal cavity with the baflle 1s between the
forward and aft cavities.

In a further embodiment of any of the foregoing embodi-
ments, the first spindle includes an internal cooling passage,
and the 1internal cooling passage of the first spindle 1s 1n tlow
communication with the forward cavity.

In a further embodiment of any of the foregoing embodi-
ments, the baflle tapers 1n a chord-wise direction of the
airfoil section.

In a further embodiment of any of the foregoing embodi-
ments, the baflle includes a baflle wall circumscribing an
internal baflle cavity. The batlle wall includes a plurality of
cooling holes.

A gas turbine engine according to an example of the
present disclosure includes a compressor section, a combus-
tor 1n fluid communication with the compressor section, and
a turbine section 1n fluid communication with the combustor.
One of the turbine section or the compressor section
includes an airfoil that has an airfoil section that defines an
acrodynamic profile that has leading and trailing ends. The
airfo1l section spans 1n a longitudinal direction between first
and second end sections. The airfoil section includes an
internal cavity extending between the first and second end
sections and a lateral side. The internal cavity includes a
baflle seat therein. A baflle 1s laterally insertable into the
internal cavity through the lateral side into a seated position
in the baflle seat.

In a further embodiment of any of the foregoing embodi-
ments, the first end section includes a first spindle and the
second end section includes a second spindle. The airfoil
section 1s rotatable about the first spindle and the second
spindle, and the second spindle includes an internal cooling
passage that opens into the internal cavity of the airfoil
section.

In a further embodiment of any of the foregoing embodi-
ments, the first spindle also includes an internal cooling
passage, and the internal cooling passage of the first spindle
opens 1nto a diflerent 1nternal cavity.

In a further embodiment of any of the foregoing embodi-
ments, the lateral side includes a rib guide and a rib piece
that 1s msertable ito the rib guide. The rib piece retains the
baille in the baflle seat.

In a further embodiment of any of the foregoing embodi-
ments, the airfoil section includes a wall. The wall has
interior and exterior sides. The mterior side bounds the
internal cavity and the external side defining a portion of the
acrodynamic profile, and the baflle seat spaces the bafile
from the wall such that there 1s a passage between the batlle
and the wall.

In a further embodiment of any of the foregoing embodi-
ments, the airfoil section includes forward and aft internal
cavities, and the internal cavity with the baflle 1s between the
forward and aft cavities.

A method according to an example of the present disclo-
sure includes inserting a batlle through a lateral side of an
internal cavity of an airfoil section 1nto a seated position 1n
a baflle seat in the internal cavity. The airfoil section defines
an acrodynamic profile that has leading and trailing ends.

The airfoil section spans 1n a longitudinal direction between
first and second end sections, and the internal cavity extends
between the first and second end sections and the lateral
side.
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In a further embodiment of any of the foregoing embodi-
ments, the lateral side includes a rib guide, and 1nserting a
rib piece 1nto the rib guide. The nb piece retains the batile
in the batlle seat.

In a further embodiment of any of the foregoing embodi-
ments, the first end section includes a first spindle and the
second end section includes a second spindle that has an
internal cooling passage that opens into the internal cavity of
the airfoil section, and rotating the airfoil section about the
first spindle and the second spindle.

An airfo1l according to an example of the present disclo-
sure 1ncludes first and second end sections, and an airfoil
section spanning 1n a longitudinal direction between the first
and second end sections. The airfoil section defines an
aerodynamic profile that has leading and trailing ends. The
airfo1l section includes a plurality of internal cavities extend-
ing between the first and second end sections. The plurality
of cavities include forward and aft cavities, and an auxiliary
cavity disposed radially of the aft cavity and a divider wall
separating the auxiliary cavity from the aft cavity. One of the
first or second end sections includes an inlet passage dis-
posed radially of the auxihiary cavity. The inlet passage
opens to the auxiliary cavity, and the auxiliary cavity opens
to the forward cavity.

In a further embodiment of any of the foregoing embodi-
ments, the inlet passage 1s 1n a spindle about which the
airfoi1l section 1s rotatable.

In a further embodiment of any of the foregoing embodi-
ments, the forward cavity 1s a forward-most cavity in the
airfo1l section.

In a further embodiment of any of the foregoing embodi-
ments, the plurality of cavities includes an aft-most cavity,
and the aft cavity 1s between the aft-most cavity and the
forward-most cavity.

In a further embodiment of any of the foregoing embodi-
ments, the auxiliary cavity and the forward-most cavity are
sealed from the aft cavity and the aft-most cavity.

In a further embodiment of any of the foregoing embodi-
ments, the aft cavity includes a baflle seat, and further
comprising a baflle laterally insertable into the aft cavity
through a lateral side of the aft cavity into a seated position
in the baflle seat.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features and advantages of the present dis-
closure will become apparent to those skilled in the art from
the following detailed description. The drawings that
accompany the detailed description can be brietly described
as follows.

FIG. 1 illustrates an example gas turbine engine.

FIG. 2 illustrates selected portions of an example airfoil
in the engine.

FIG. 3 1llustrates an exploded view of the airfoil of FIG.
2.

FI1G. 4 1llustrates a partial cut away view of the airfoil of
FIG. 2.

FI1G. 5 1llustrates a partial cut away view of the airfoil of
FI1G. 2, without the baflle shown.

FIGS. 6A, 6B, and 6C illustrates a series of cross-
sectional views of a ballle being installed into an airfoil
section.

DETAILED DESCRIPTION

FIG. 1 schematically illustrates a gas turbine engine 20.
The gas turbine engine 20 1s disclosed herein as a two-spool
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4

turbofan that generally incorporates a fan section 22, a
compressor section 24, a combustor section 26 and a turbine
section 28. Alternative engine designs can include an aug-
mentor section (not shown) among other systems or fea-
tures.

The fan section 22 drives air along a bypass flow path B

in a bypass duct defined within a nacelle 15, while the
compressor section 24 drives air along a core flow path C for
compression and communication into the combustor section
26 then expansion through the turbine section 28. Although
depicted as a two-spool turbofan gas turbine engine in the
disclosed non-limiting embodiment, the examples herein are
not limited to use with two-spool turbofans and may be
applied to other types of turbomachinery, including direct
drive engine architectures, three-spool engine architectures,
and ground-based turbines.
The engine 20 generally includes a low speed spool 30
and a high speed spool 32 mounted for rotation about an
engine central longitudinal axis A relative to an engine static
structure 36 via several bearing systems 38. It should be
understood that various bearing systems 38 at various loca-
tions may alternatively or additionally be provided, and the
location of bearing systems 38 may be varied as appropriate
to the application.

The low speed spool 30 generally includes an inner shaft
40 that interconnects a fan 42, a first (or low) pressure
compressor 44 and a first (or low) pressure turbine 46. The
inner shait 40 may be connected to the fan 42 through a
speed change mechanism, which 1n exemplary gas turbine
engine 20 1s illustrated as a geared architecture 48, to drive
the fan 42 at a lower speed than the low speed spool 30.

The high speed spool 32 includes an outer shait 50 that
interconnects a second (or high) pressure compressor 52 and
a second (or high) pressure turbine 54. A combustor 56 is
arranged between the high pressure compressor 52 and the
high pressure turbine 54. A mid-turbine frame 37 of the
engine static structure 36, if included, 1s arranged generally
between the high pressure turbine 54 and the low pressure
turbine 46. The mid-turbine frame 57 further supports the
bearing systems 38 1n the turbine section 28. The nner shaft
40 and the outer shaft 50 are concentric and rotate via
bearing systems 38 about the engine central longitudinal
axis A, which 1s collinear with their longitudinal axes.

The core airflow 1s compressed by the low pressure
compressor 44 then the high pressure compressor 52, mixed
and burned with fuel in the combustor 56, then expanded
through the high pressure turbine 54 and low pressure
turbine 46. The mid-turbine frame 57 includes airfoils 39
which are 1n the core airflow path C. The turbines 46, 54
rotationally drive the respective low speed spool 30 and high
speed spool 32 1n response to the expansion. It will be
appreciated that each of the positions of the fan section 22,
compressor section 24, combustor section 26, turbine sec-
tion 28, and fan drive gear system 48 may be varied. For
example, gear system 48 may be located aft of combustor
section 26 or even ait of turbine section 28, and fan section
22 may be positioned forward or aft of the location of gear
system 48.

The engine 20 in one example 1s a high-bypass geared
aircraft engine. In a further example, the engine 20 bypass
ratio 1s greater than about six (6), with an example embodi-
ment being greater than about ten (10), the geared architec-
ture 48 1s an epicyclic gear train, such as a planetary gear
system or other gear system, with a gear reduction ratio of
greater than about 2.3 and the low pressure turbine 46 has a
pressure ratio that 1s greater than about five. In one disclosed
embodiment, the engine 20 bypass ratio 1s greater than about
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ten (10:1), the fan diameter 1s significantly larger than that
of the low pressure compressor 44, and the low pressure
turbine 46 has a pressure ratio that 1s greater than about five
5:1. Low pressure turbine 46 pressure ratio 1s pressure
measured prior to inlet of low pressure turbine 46 as related
to the pressure at the outlet of the low pressure turbine 46
prior to an exhaust nozzle. The geared architecture 48 may
be an epicycle gear train, such as a planetary gear system or
other gear system, with a gear reduction ratio of greater than
about 2.3:1. It should be understood, however, that the above
parameters are only exemplary of one embodiment of a
geared architecture engine and that the present mnvention 1s
applicable to other gas turbine engines, including direct
drive turbofans and gas turbines with multiple bypass
streams.

A significant amount of thrust 1s provided by the bypass
flow B due to the high bypass ratio. The fan section 22 of the
engine 20 may be designed for a particular flight condi-
tion—typically cruise at about 0.8 Mach and about 35,000
teet. The tlight condition of 0.8 Mach and 35,000 1t, with the
engine at 1ts best fuel consumption—also known as “bucket
cruise Thrust Specific Fuel Consumption (“TSFC’)”—is the
industry standard parameter of lIbm of fuel being burned
divided by bt of thrust the engine produces at that minimum
point. “Low fan pressure ratio” 1s the pressure ratio across
the fan blade alone, without a Fan Exit Guide Vane
(“FEGV”) system. The low fan pressure ratio as disclosed
herein according to one non-limiting embodiment 1s less
than about 1.45. “Low corrected fan tip speed” 1s the actual
fan tip speed 1n {t/sec divided by an industry standard
temperature correction of [(Tram ° R)/(518.7° R)]”". The
“Low corrected fan tip speed” as disclosed herein according
to one non-limiting embodiment 1s less than about 1150
ft/second.

In gas turbine engines air 1s often bled from the compres-
sor for cooling components in the turbine that cannot
withstand stoichiometric 1deal temperatures of fuel bumn;
however, compressor bleed penalizes engine efliciency. Efli-
ciency 1s governed by thermodynamics and mass tlow
through the turbine. Efliciency can generally be increased by
lowering volume of compressor bleed, increasing velocity of
compressor bleed, or increasing temperature ol compressor
bleed. These goals are challenging to meet because com-
pressor bleed relies on the pressure diflerential between the
compressor and the turbine. That 1s, the goals of lower
volume, increased velocity, and increased temperature of
compressor bleed are generally opposite to the goals of high
pressure and low temperature compressor bleed desired for
achieving good pressure differential. In this regard, to facili-
tate overcoming such challenges, an approach taken 1n this
disclosure 1s to reduce the need for compressor bleed and
cooling by enhancing the temperature resistance capability
of the turbine or other components exposed to high tem-
peratures. In particular, thermal resistance can be enhanced
at the compressor exit and turbine inlet.

FIG. 2 illustrates selected portions of an example airfoil
60 used 1n the engine 20, and FIG. 3 1llustrates an exploded
view of the airfoil 60. For instance, the airfoil 60 can be a
turbine vane, as represented at 60a 1n FIG. 1, or a compres-
sor vane, as represented at 606 mn FIG. 1. As will be
appreciated, although the examples herein may be described
in the context of a vane, this disclosure 1s not limited to
vanes, and the examples may also be applicable to blades or
other airfoils that are exposed to high temperatures.

The airfoil 60 includes a first or inner end section 62, a
second or outer end section 64, and an airfoil section 66 that
spans 1n a longitudinal direction between the first and second
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6

end sections 62/64. The longitudinal direction 1s also the
radial direction in the engine 20 with regard to the engine
central axis A. The airfoil section 66 defines an airfoil
profile, AP, which 1s the peripheral shape of the airfoil
section 66 when viewed 1n a radial direction. For example,
the airfoil profile has a wing-like shape that provides a
reaction force via Bernoulli’s principle with regard to flow
over the airfoil section 66. The airfoil profile AP generally
includes a leading end (LE), a trailing end (TE), a pressure
side (PS), and a suction side (SS). In this example, the airfoil
60 1s a variable vane. For example, the leading end (LE) 1s
the region of the airfoil profile (AP) that includes a leading
edge of the airfoil profile (AP), and the trailing end (TE) 1s
the region of the airfoil profile that includes a trailing edge.
The leading edge may be the portion of the airfoil profile
(AP) that first contacts air or the foremost edge of the airfoil
profile (AP). The trailling edge may be the portion of the
airfo1l profile (AP) that last contacts air or the aftmost edge
of the airfo1l profile (AP). For a variable vane, the leading
edge may shift, depending on the orientation of the vane.

The first end 62 of the airfoil 60 includes a first axle or
spindle 61a and the second end 64 includes a second axle or
spindle 615. The airfoil 60 is rotatable about the spindles
61a/61b6 (about axis Al).

The airfoil section 66 1s hollow and 1ncludes a plurality of
internal cavities 68. In this example, the airfoil section 66
includes four internal cavities, which are individually des-
ignated 68a/685/68¢c/68d. As will be appreciated, modified
examples may include fewer cavities or additional cavities.
Here, cavities 68a/68b are forward cavities, with cavity 68a
being the forward-most cavity. Cavities 68¢/68d arc aft
cavities, with cavity 68d being the aft-most cavity. Cavity
68b may also be considered an aft cavity, aft of the forward-

most cavity 68a.

In this example, the cavities 68a/685/68c/68d extend
between the first and second end sections 62/64 and are
bound on lateral sides by walls 70 that form the pressure side
(PS) and the suction side (SS) of the airfoil section 60. The
cavities 68a/68b are also divided and bound on lateral sides
by a first insertable rib 72, and the cavities 685/68¢ are
divided and bound on lateral sides by a second 1nsertable rib
74. The ribs 72/74 are retained 1n respective rib guides 76.
For instance, the rib guides 76 include longitudinal slots 76a
into which the respective nibs 72/74 are 1inserted and
retained. A perforated wall 78 laterally divides and bounds
the cavities 68¢/68d.

To facilitate distribution of cooling bleed air, the airfoil 60
includes one or more bafiles 80. The batile 80 1s also shown
in a partially cut away view of the airfoil 60 1n FIG. 4, while
FIG. 5 shows the cut away view of the airfoil 60 without the
batile 80. In this example, the internal cavity 68¢ includes a
batlle seat 82 and the batflle 80 1s seated 1n the baflle seat 82
in the internal cavity 68c. For instance, the baflle seat 82
may include one or more ledges, recesses, protrusions, or the
like that contact and support the baille 80 1n the cavity 68c.

The location of spindles radially inwards and outwards of
a cavity presents a challenge because the spindles block
radial access to the cavity for installation of a bafile.
However, the airfoil 60 1s configured such that the batile 80
1s laterally insertable through a lateral side of the cavity 68c¢
into the batlle seat 82. For example, prior to insertion of the
rib 74 1nto the rib guide 76, a lateral side of the cavity 68¢
1s open. The baflle 80 has a geometry such that 1t can be
inserted radially into the airfoil section 66 forward of the
cavity 68c and then moved in an aft direction through the
lateral side 1nto the cavity 68¢ and seated on the batlle seat

32.
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This 1nstallation process 1s also depicted in the series of
FIGS. 6A/6B/6C. In FIG. 6A, the baflle 80 1s moved 1n a
radial direction into the airfoil section 66. For instance, the
first or second end sections 62/64 are initially open and the
batlle 80 1s inserted into the cavity 685. A portion of the
batlle 80 may also be 1n other cavities, such as cavity 68a in
this example.

As depicted 1in FIG. 6B, the batlle 80 1s then moved 1n an
ait or chord-wise direction into the cavity 68c¢. In this regard,
the lateral side of the cavity 68¢ where 1n the rib 74 will be
inserted 1s large enough to fit the batflle 80 through. The
batlle 80 1s also tapered at 81 to facilitate insertion into the
cavity 68c¢. The batlle 80 1s moved until it seats in the bafile
seat 82, which 1n the 1llustrated example include protrusions
82a that extend from the wall 70. Once seated, the rib 74 1s
inserted 1nto the rib guide 76. The b 74 retains the batile 80
in the cavity 68c. In this regard, the baflle 80 may be
free-floating 1n the cavity 68c¢, although the batlle 80 could
also be bonded 1n place 1n the baflle seat 82 11 desired. If
free-floating, the baflle 80 may provide vibration damping
via Irictional interaction in the baflle seat 82 during engine
20 operation.

The airfoil section 66 may also include other batiles, such
as baflle 80-1 (FIG. 3). In this example, baflle 80-1 1s
installed radially 1nto the cavity 68a, although the batlle 80-1
could alternatively be configured for lateral insertion similar
to batile 80. After insertion of the baflles 80, 80-1, and any
other balflles, the ends sections 62/64 are closed. For
example one or more covers 84 are attached to the end
sections 62/64. For instance, the cover or covers 84 may be
welded or otherwise bonded to the end sections 62/64.

The spindles 61a/61b6 include mternal cooling inlet pas-
sages 61c¢ through which cooling bleed air 1s provided. The
inlet passage 61c¢ of the second spindle 615 opens to the
cavity 68c. The baflle 80 includes a batflle wall 80a (FI1G. 4)
that circumscribes an internal baflle cavity 805. The inlet
passage 61c of the spindle 615 feeds cooling bleed air into
the 1nternal bafile cavity 805. The batlle wall 80a includes
holes 80c. The holes 80c distribute the cooling bleed air
from the baflle cavity 8056 to the wall 70, nb 74, and/or
perforated wall 78. For instance, the baflle seat 82 spaces the
baflle 80 from the wall 70 (see FIG. 6C) such that there 1s
a passage 86 between the batile 80 and the wall 70. The holes
80¢ 1n the baflle wall 80a serve as impingement cooling
holes to direct cooling bleed air toward the interior surface
70a of the wall 70. Thus, as hot gases tlow 1n the core gas
path over the exterior side or surtface 705 of the wall 70, the
batlle 80 provide cooling to the interior side or surface 70a
to cool the wall 70. The baflle 80 may similarly provide
cooling bleed air to the rib 74 and to the perforated wall 78
for communication into the cavity 684

Cooling bleed air 1s also provided into the airfoil section
66 through the inlet passage 61c 1n the first spindle 61a. In
this example, the spindle 61a 1s radially disposed of the
cavities 685/68c. The inlet passage 61c¢ of the first spindle
6la opens to an auxihary cavity 68¢ (FIG. 5). In this
example, the auxiliary cavity 68e 1s in the first end section
62. The auxiliary cavity 68e¢ 1s radially disposed of the
cavities 686/68¢ and opens at hole 88 to the cavity 68a. A
divider wall 90 separates the auxiliary cavity 68e from the
cavities 68b6/68c. The divider wall 90 seals the auxiliary
cavity 69¢ from the cavities 685/68¢/68d. The first insertable
rib 72 seals the cavity 68a from the cavity 68b. The auxiliary
cavity 68e¢ and the cavity 68a are thus sealed from the
cavities 68b/68¢/68e¢.

Cooling bleed air 1n the inlet passage 61¢ feeds into the
auxiliary cavity 68e, and the auxiliary cavity 68¢ feeds the
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cooling bleed air to the cavity 68a to cool the leading end
(LE). The wall 70 1n the region of the leading end (LE) may
include holes or slots for providing film cooling over the
exterior surface 7056 at the leading end (LE). There 1s thus at
least two distinct cooling circuits 1n the airfoil 60—the first
including the inlet passage 61c¢ 1n the second spindle 615 and
the cavities 68¢/68d and the second including the inlet
passage 61c of the first spindle 614, the auxiliary cavity 68e,
and the cavity 68a. Additionally or alternatively, a portion of
the cooling bleed air from the cavity 68a or from the cavity
68c may be provided into the cavity 685, or the cavity 685
may not receive any cooling bleed arr.

Although a combination of features 1s shown in the
illustrated examples, not all of them need to be combined to
realize the benefits of various embodiments of this disclo-
sure. In other words, a system designed according to an
embodiment of this disclosure will not necessarily include
all of the features shown 1n any one of the Figures or all of
the portions schematically shown 1n the Figures. Moreover,
selected features of one example embodiment may be com-
bined with selected features of other example embodiments.

The preceding description 1s exemplary rather than lim-
iting in nature. Variations and modifications to the disclosed
examples may become apparent to those skilled in the art
that do not necessarily depart from this disclosure. The
scope of legal protection given to this disclosure can only be
determined by studying the following claims.

What 1s claimed 1s:

1. An airfoil comprising:

an airfoil section defining an aerodynamic profile having

leading and trailing ends, the airfoil section spanning 1n
a longitudinal direction between first and second end
sections, the first end section 1ncluding a first spindle
and the second end section including a second spindle,
and the airfoil section being rotatable about the first
spindle and the second spindle, the airfoil section
including an internal cavity extending between the first
and second end sections and a lateral side, the internal
cavity mcluding a baflle seat therein; and

a baflle laterally insertable into the internal cavity through

the lateral side into a seated position 1n the bafile seat.

2. The airfoil as recited 1n claim 1, wherein the second
spindle 1includes an internal cooling passage that opens 1nto
the 1nternal cavity of the airfoil section.

3. The airfoil as recited in claim 2, wherein the first
spindle also includes an internal cooling passage, and the
internal cooling passage of the first spindle opens into a
different internal cavity.

4. The airfoil as recited in claim 1, wherein the lateral side
includes a rib guide and a r1b piece that 1s insertable into the
rib guide, the rib piece retaining the batlle in the batflle seat.

5. The airfo1l as recited 1n claim 1, wherein the airfoil
section includes a wall, the wall having interior and exterior
sides, the interior side bounding the internal cavity and the
external side defining a portion of the aerodynamic profile,
and the batlle seat spaces the batlle from the wall such that
there 1s a passage between the baflle and the wall.

6. The airfoil as recited in claim 1, wherein the airfoil
section includes forward and aft internal cavities, and the
internal cavity 1s between the forward and aft cavities.

7. The airfoil as recited in claim 6, wherein the first
spindle includes an internal cooling passage, and the internal
cooling passage of the first spindle 1s 1n flow communication
with the forward cavity.

8. The airfoil as recited in claim 1, wherein the baflle
tapers 1 a chord-wise direction of the airfoil section.
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9. The airfoil as recited 1n claim 1, wherein the baflle
includes a batile wall circumscribing an internal bafile
cavity, the baflle wall including a plurality of cooling holes.

10. A gas turbine engine comprising;

a compressor section;

a combustor 1n fluid commumication with the compressor

section; and

a turbine section 1n fluid communication with the com-

bustor,

at least one of the turbine section or the compressor

section including an airfoil having

an airfoil section defining an aerodynamic profile hav-
ing leading and trailing ends, the airfoil section
spanning 1n a longitudinal direction between first and
second end sections, the first end section including a
first spindle and the second end section including a
second spindle, and the airfo1l section being rotatable
about the first spindle and the second spindle, the
airfo1l section including an internal cavity extending
between the first and second end sections and a
lateral side, the internal cavity including a batile seat
therein, and

a baflle laterally insertable into the internal cavity
through the lateral side into a seated position 1n the
baflle seat.

11. The gas turbine section as recited in claim 10, wherein
the second spindle includes an 1nternal cooling passage that
opens 1nto the internal cavity of the airfoil section.

12. The gas turbine engine as recited 1n claim 11, wherein
the first spindle also includes an internal cooling passage,
and the internal cooling passage of the first spindle opens
into a different internal cavity.

13. The gas turbine engine as recited 1n claim 10, wherein
the lateral side includes a rib guide and a rib piece that 1s
insertable 1nto the rib guide, the rib piece retaiming the batile
in the baflle seat.

14. The gas turbine engine as recited 1n claim 10, wherein
the airfoil section includes a wall, the wall having interior
and exterior sides, the interior side bounding the internal
cavity and the external side defining a portion of the aero-
dynamic profile, and the batile seat spaces the baflle from the
wall such that there 1s a passage between the baflle and the
wall.

15. The gas turbine engine as recited 1n claim 10, wherein
the airfoil section includes forward and aft internal cavities,
and the internal cavity 1s between the forward and aft
cavities.

16. A method comprising:
inserting a baflle through a lateral side of an internal

cavity of an airfoil section 1nto a seated position 1n a
baflle seat in the internal cavity, wherein the airfoil
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section defines an aerodynamic profile having leading
and trailing ends, the airfoil section spans 1n a longi-
tudinal direction between first and second end sections,
the first end section including a first spindle and the
second end section including a second spindle, and the
airfo1l section being rotatable about the first spindle an
the second spindle, and the internal cavity extends
between the first and second end sections and the lateral
side.

17. The method as recited in claim 16, wherein the lateral
side includes a rib guide, and inserting a rib piece into the
rib guide, the nb piece retaining the batlle 1n the baille seat.

18. The method as recited 1n claim 17, wherein the second
spindle has an internal cooling passage that opens 1nto the
internal cavity of the airfoil section, and rotating the airfoil
section about the first spindle and the second spindle.

19. An airfoil comprising:
first and second end sections;

an airfoil section spanning in a longitudinal direction
between the first and second end sections, the airfoil
section defining an aerodynamic profile having leading,
and trailing ends;

the airfoil section including a plurality of internal cavities
extending between the first and second end sections,
the plurality of cavities including forward and aft

cavities;
an auxiliary cavity disposed radially of the aft cavity and

a divider wall separating the auxiliary cavity from the
aft cavity;

one of the first or second end sections including an nlet
passage disposed radially of the auxiliary cavity, the
inlet passage opening to the auxiliary cavity, and the
auxiliary cavity opening to the forward cavity, wherein
the inlet passage 1s 1n a spindle about which the airfoil
section 1s rotatable.

20. The airfoil as recited 1in claim 19, wherein the forward
cavity 1s a forward-most cavity 1n the airfoil section.

21. The airfo1l as recited in claim 20, wherein the plurality
of cavities includes an aft-most cavity, and the aft cavity 1s
between the aft-most cavity and the forward-most cavity.

22. The airfoil as recited 1in claim 21, wherein the auxil-
1ary cavity and the forward-most cavity are sealed from the
ait cavity and the aft-most cavity.

23. The airfoil as recited 1n claiam 19, wherein the aft
cavity includes a baflle seat, and turther comprising a bafile
laterally insertable into the ait cavity through a lateral side
of the aft cavity into a seated position 1n the baiflle seat.
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